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;II 1’ II; III(I (1(1[)  LII 17,) i: (ii!)” (l II Ii II II, IIIHL (1 i} :Irl(i (il” ; 1 Iti{,,ltl. 1)1 1, 1); ,!1(1 (  l.:~.’) (; 117), 111(’

I,l(,(li(l([l Ill;lyilll(lll] (,(l((l  is (j!)” t(~l;i[iotl  (11 Iillj’, 111(’ tl;I\ ill[(i {“ ;  I I(ij’,111, ‘1  11( I(:illlfill{’, I)ltit(

illl(l illlll)liill(l(’ (1101, 11(11 (, IIIJ’ ;1(1((1 tll( ( ,li,l,;lli[)[i (l 1(+1( :,1 I)io[ll<,. 11~)111 (11(’  Ici(l;ll (lilt,  1,[11

(11( ljl(j((,h:ill~,,  (j I lll(i Sjllt  (lilt;!  :1 \fl(’ll

I I I  Il)lil  1!)!)1 ;ili(l ()(i(~l~fl  1!1!)!,  {III S11{ (’/?; h \li I;i(lr: I ill: 1111111(111  OIIIJ{I;II(I 111( hl~;i((,

:1111111( III(I(L;IV(I  III f,;)lli(l((l  tll( Iill  l~(]l;:litl (lli(.:l);(l~(llil( l<~i; ili,:l{’,(ol  II,  ((; IIIII  :,[  I)olli

(’ ;III(I  1, I);ltl(l.  I)(liillj,,  tll(,  liv(~  (,~l)(,lilil(,lll.. 111(  (;liljl;lti(lr  14;111!  1(1)(  111 ((1 (1(1:.  [:111; \illil($,

I)(l\\  (’<’l, II ;III(I \ ’  I)(,l;llif;liioll ((lil.if~( II(IJ 1,(1(1 \’, ;{() {11! ;1( I  Il;:ll(i. (i(Ij illl( I  Ilif,,lll  [IX]. ,\: CJII(

\\(llll(l (,\]) (’(”[ ii :i/,,llili(’iilll ;! II IO IIII1 01 (.10}>}> 1;;11. II[l\ ((II III( I I  l){,l::ti  /((1 ;III(I  III( \ ’  l~ol;lli/((1

(Ii; lllll($lh  ‘Ill 111(’ 111(:(’11((’  (II I’;;lii(i;i} I{!lll[i(,lh lli(n(~  Illtlitllill;dti 1(,111(:, :,11 },, [,,(% 1}, lII; I1 l’; llil(l; l\

I()[;lii()ll  i: tl({),li{l,il)l(,  ;Il 1, I);itl(l ;;1 ;~()[}  1,114 ;illilll(l( ‘ 1  II(J :illlcllt~ll  \f’(IIi I(l IJ( (Iili(t(ll[  I()[ :1

. .
Iil(l  ill  (111 )1[111  ~’, i l l  ,S()() 1,111 ;Illilll(l( ;;. 11((,  1{)11(1:1 J 1(,11(  (,l(xlI{)tI (i,il.ilj ;]( 51111 L711(Il lll;l\illllltrlII

i,(,;l  l.: ill ;il,(,llt ,10[) 1(111 ;Il(il(l(l( [1’jl,  0111 I((lllli(l  1(. (Ii Ir(, Iill)  IIL(XI  IIJ (JIOI):II  I’(liliollillf),

S,yhl(lt I :,; ll(llil (},.iy,l(  jll; lllllllii  ill I\,,’() lt((]l (ii(i(}, ( 1,)’l[,(illi  ;Ili(i l.: JIN(ill/)iIII(l ((}llll)ill([ll(

lll(’;  l’. lll(’lll(’lll:l 10 (,>> lilll;ll(, ioll(wl~ll(ti( Ijl(l]);:,;lli(]il. ‘~itl{( I ;~l<l(ii)’  to[;lli(lll :11 1 ’  II;III(I  i l l  lii~~,lll

hllt)ill(l 1)[ :Iilllil;ll 10 I’;)t:l(l;i) Iol;l(ioll”  iIl 1, 11,111(1 (Illrillj  111( (I; I). ~ i[mil;  ll (oll((lioll”  I((lllli(lll(’h

(“0111(1 Illol)ill)l)”  1)(’ (1(, \’(’1(111(’(1  [01 (lll(,lillill J!, i: 1) I);)ll(i  1;1(1;11 i l l  Iifl{;:l ll(llilli7;llioll  i l l  lli~,lli.

011( ;lll(tll;lli\( solllli(jll i: (() C) I)(’I;  I1(’ 11, ( I;l(l:ll !J”>)l(’lll  :;I (il( 111:11

l)ol;lliz(,(l J; J(I;)I  >i}),ll;ll:>  ;)1( 1(’;}; }(llilii(  [(l Iillil(l; lj’ Iolilliol l.” ‘1’(1 I(I

Il:tl(,(l  [,{(,(li(l(xl  I)ioltti]>}  \’;llllo, ltI)l II IIIIL  l<](i;;l  ;)1 I) )111 Iill(.:1 ;ill~i  ( i t

[Ill”  lj(~l;ltitl[(’[ti(  I;l(l;tt (I;lt; l fr,it{l, (’lt(i  I)) 1111 Nl}~A/ll)l  J .Jfllli$ \l/ ill:

ll(}l;)li/;:(i(]tl  ;(. (il( 111:11

(11;1[ ;Il)l)lo:l(ll,  \’)(’ (“0111

II I;II l)ol;lti/;lliotl:j”  Ithilijl,

111111 (’111 ()\’(’l }j[’\’(lill 1o1-

(hl :il(, h \\ll(l((,,jlilll;ll(:jol  IOI(Y(  Itiolfl;tfh II;:L( I,(v,I (,l)t;)if!(ti. ‘1 llll(’( ’X; ]IIII)l(’:l i~l(’ (otl>i(l(l((l

(l(lIll 1)(1111 1(1111, (’I; I[( illl(l 1)(11 (ill (O1(+(l. \\ ’(, :11:1(1 ((,lttl);,l( I]i(l,l;l.  (L[itlt:tl{l  t}lili/ill~,,  n \ ’

i)(,l;)ti/((1  l);l(’li},(’~li  [(l to 111(,:(,  lllili7ill~,, :l(i~t:,l  l,(,l; tiyltiolm: ((1 (I(,i(llllifl(  III( ;l(l(l ((1 \’illll(’  ()(

I)ol;lliill(lli(  itllollll;llioll”  101 111(:1.ll[illj,,  1(}1(-I  lli[~ll;l~,. I’ili; ill), \.( (Ji:;:tllill(  (Ii( I)()[(,llli;ll  (,1

1 ’  1);111(1 Ijol;llilll([li(  Iil(l;l l:}lo(’ll  rll{l(’{(li?($ III( (Iihtll)tli(jll  ill [,11{)1 lJI)($ illl(l ill ;lll(l\”(’ ~,,lollll(l
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\I,I(IIIII(l  l)if,lll;l~h  t;lll{l,illf’, II(JIII ( ) . 1  10 1!) 1~1,/111’ [Y :1]. Sitl((~  :{1111(, (II 111{,:(’ hlilll(l  S ;l [(’ t(’l;  lti\(,lj’

. . .
:)111:111 111 ?) 17(’ III tli(’ ,411 tS Al{ illl;;},,(,:,.

. .
1, ‘L 10 I I S) I: II I(IL1 \\i[ll  tlI(’\v(, 1111111(,(1 (11(~ ]ll(w~lli  ;lll;  ! \~!l,,

hiItII(  ;II)(II(J lilllj),(, ili l~iotll:l~)w  (otll;]illitlf, (’IIt)LI~I,lI  illl;l:,(~  l~ix(~l: I()(tl,l;lill  t(,li;  llll(,  IIi(M;IckII(,:,ol”tlI(,

:iilli:li(ol’111(,  SAli hi{,,llill.  11()[11  [II( 1111(1($  ;,II(I 1)111, ( 1111(> 1 l;Ij (III ttl;lli\(lj  II; II 1( ’lt:l iti. ‘I’l I(’

Iot(’hl  l~iolll:lsh  \’:IllI(+; ol~l:lill(’(i  1“10111  1(11(’.I  ill\’(lll(~tj  :111(1 :Ill(IIII(lIi(  ((ltl:ltiotlh  ;)1(s  1101 l;tI(JittI

lviill  I)(’l ((’l  lII; III 1()(1,  il(’(’lllil(’}’[;11

‘1’11(1 ll(jtIiI117jiI  (’1((1; (Jxl)(lilll(llt:ll Iot(hl. 1)( ’1 ’1’: 11(’ill I’;iill)illll.l.  :\l;lll{il, ih il I;l II{ (loll}’,

‘ltII  II l’(olo{’,  icill” l{(};(;It(l  I) hii( l(l)l(:}(lll;lli\(  01” tli( 1)(11 (’ill [(11~’$1, (1 I itll(’ti(ll  Aiil},l,; l. 1)(~1~1’

i:, il tI;  Iillliil,  (Ill(lih(tlil)(xl,  1)(1](’;ll  101(:11, \rlli(ll  ill(lll~l(: :j(, \’t, l;ll (1~,( i{l~]t)llh  illl(l (~\ ’(, lp, 1(, (,ll 11(>(’

hl)(,(i(:l  ill 1)0111 II()()(ll)l;lill ;JII(I lIl)liLiI(l  IO I(IL1. [“1)1 ::11(1 I(JI( I IJllt (Ill \\ (’11 (Ililill(’(1, Illltli(til

li(ll, :111(I so 1111 I I’;l(iil{’, Slol)(,, h \Yl(ll II{)  ])(~llll;  l(lo:l })ll’> (.:11 il[(  II I(I( ~l;ltl(lh of lli{,,lll~ l~l(i(lll({i\(,

;I’,1)(’11  (  /’(J/Jfl/({s //( /////  /oi(/(:: (hli(ll~. ) (1’illil((;lo). l): 1~(,1 I)il(  II  (  /~f /lj/{1  /JfI/),yjJf  I(I  (h’lillhll)  (11(’

tlllil(’(’il(’) )  ;111(1 \\llil( S1)111(”(’ (  /’i((f~ {//(1,1 ((/ (I!lo(tl(ll  I \’(l>)s (  l’itl:lf(:l~)). otl 11(11111 \il(”ill;],  slot)(})

illl(l [l(Joll.\”  (Ilillll (’(1 ill”(’i l’;, IJlil(”l; :11111 (’( (/’/(f</  ///(/  /”f(///f/ (hill. ) I I’illil(”(’;l($))  fol(’:)[:l  (Iolllillilt(”

011 II(,llll; ll’lo:)( h(lilh  \\illl  l(J\Y Illltliltll  :l\t;il;ll)ili{J. I’ll(l(il)lilill 1o11 {} ((llllilill  l)to(lll(li\( S[iltl(l$,

(11” I)illhiltll }Jol)lill (/’(Jj~7/h/fI /J(I/.S(////;(/I/(’I (1,.)) ;ItI(l \v!iil( }111111(( lollllill~~,  (Ill  li\(t illlll\illtrl illl(l

1)(, II II; I~t 0:111 I((I s(]ilh. }’OIIII; I, hl]((()!;i()rl;l I hl;Ip~>  +11 (Iotllill;i[((l  II) :11{1(1 (Y1//I~/s {Ii.~//~/ (:\il. )

l’liisl I) iIII(l \\ill o\\ SIIIII1)S  (l$(//i,l  sIJ/J.).  (Jltlf’t ,  ]J(I(I  IJ (lt;lill~(l  I(I IiI((h ;II(’  \ltl(l(~ll;iill I)j’ I)(II

lllilll(l  Sl ;Ill(l (’olllilill  hl)llilf’,1111111 1)(){’,h  :111(1 l;llllillil(l,  ( 1  iltix I;lli(ill(jitlf:))  Illix((l \ti(ll hl(~\’+  p,l(lf$itl~,,

I)lil(k Sl)lll(’(’. ‘lk)t /11 ;II)(IV(’ #,lt)llll(l l)i(llll;i~s liill{),(’, (l!) Ill ().1  1(1 ?:) 1 { ’ , / i l l ; ’ itl 111(’ ?1 [( II(I>jl sli II I(l:,

t  II;I1 \\(’1(1 ill\’(ll(oti((l [1].  li)l(si Iliollliihh  ‘,(lli(s sip,lli(i(:itillj \\il Ilit(  (’;I(II hl;tf I(l.  ‘1’11( s[;tlt(l;tl(l

. .
(1(’\”iil[loll  Ill (ol(’hl  I)lolllil’,$, lIoii  I 011( I}I(J1 I(I 111(  II( xl is :{ ! X (II 111(’ II I(;tt I hliIIt(l

ill’(’l il~,(’. Allolll(’lli(  (~(!llilliotls  ;II( ;IlwI II(II  i(’1~ ;I((III; I1(M. /\’ ; 1( ’1111),  111($ il(”(”ll

1(}1(’S[ Iliolllil};s (hljl  IIiIt(}; Jtfol);ltil) i} 11(11 I)(’(l(’l ill; lll iJ()(x.

lif)llli)>~  011

;] (’y ()[ 0111

‘1’11(’ J! I;l III I Nilliollill I’illli. 1 ’ ( , 1 1 1 .  i:, 1(, (’i]ll’{1 ill 111( l“(’lllot(>  \i’(;ilflll (,(lf,,( 01 [II(’ AI II;171,11 I)il\ill.

11 (“[)llli)ill:  I)ti:;litl(, Ilol)i(”ill ]i]itl (ot(sf lyj I(} ‘\i’ 1111 ,1 hllil:ill!’, (ii\t[hi{j’ ()( ll(jl~i(al (I(Y,  hl)(,(i(’h.

! )



i)ll(l

[01(s



S(I 11( ’(111’ (,. I I I  111( (l(~()(ll~laitl, \\ ’ ( ’  (illl”lllilll’(1 [(11 d tllth.li(. 101( ’>)1 ( >~~”1 r(t) (Jtt ri(ll illlll\’iitl sf)il ;I

lii(Jlllil Sh 01:11  l,$’,/lllY. 011 a(lj; I((II[ Ilill+, I(tl(:lh \’iIIJ’ l“t(IIII liIll :l{lll(l. \\i[ll  (10s((1 (;lllol)i(h  10

(J[)(’11 s(’tlli-(1(’(i(ltl(jtt:i  sl:tII(ls. \l’(’ (;ll(”lllil(  ’(1 L’S lif:/111 2 I“(II  d h(tlli  (I((i(lll(lll:, II] II; III(I  f’ll(st (:101!1)

illl(l ‘I(; Ii~, /llly lot” il 1~111 1(11 (’ht (’lo Ill) \\ ’’ltll (’1( 1)( ’(1 OL’(’1,1(11~. I’(jt 111+( Iifo:l:ill(l:;  Itl((:;(il  tt:tl(’(1

1(’;1[ ill(’il ill(l(x ( ( i . l ) \ \ ’ i i< ; V(, t”~Sillli lilt .,:11 [(1 III(:I]JI):II(III l:ltp,((lill(l(ll((()[  l)(,lo\\  (’ill lol)j”  l)i(,tllds~

rll:l~’ 1~(’ ii t(’sttll  01 (li(li’t(~tti  \$’ilt  (’l ;It I(l tllllti(lll :Iv:!il:ll)ililj’ f’(jl ~lt( f’,l(j\vllI. ‘1’01:]1 alJ()\’(’  [I,lolltl(l

l~iolll;lssof:ll;ill” (> F) OTII),  (JI(I {’, I(I\iII [lo~)<ll)l:lill  fol(’sf ;(1 (~ocll:i  (’; I! II(I. I{i(l ll; illll, \l’il  S(’$lilllilt(’(1

10 1)(’ 101 lip,/ 1112. ‘1’llih  Y:II(I( })lol~~Illly  t(l)k(IIth III( Ilif,ll(vl iIljt)\( ~I,IoiIII(I  I)iolll;i>h  ;I((IIIIII1121

lioti fo(lll(l ifl Illis ill’(’d (1(1(’ [(t  llIt’ l;Ily,(hi7(,ol ill(livi(l)al It((: 1(, <l(l) ill f’,(’tll(’tpl(’lll II(( Il(ip,llls or

!):] tll, \\illl (Iiitlll(t(l  ;It I)t(:lsl  li(ip,ll~  ((l IJII)  (~1 1~ III ,  ;HI([  ii (10:)(,(1  ciIII(Il~y ()( (I(]lllill:llll l)(,(h villl

(11)11 1)( ’t\\’(’(’ll  (). !) :111(1 2.4 Ill [?’(]. ‘I’1l(’ (’!, titllil( ’(1 I)iotli<lsh  Villll(’:  101 Illilllll(’ol(l p,l(J\Yll  (I(l(l(ll)lilill

(’1(’; II IJ’ ($ X(”(’(’(l 1 11(’ 1(’II(JI 1 (’(1 ll\’($lil/l,  (’ \’illl  l{’ 1)1 (;’/ i i { \ / J 1 12  J()] lli~~ll  (1( ’11:(’ tto})i(ill f’oi(hlh of III(

{,,(,11 (Tally 1)()( )1’(1 r ‘“ ‘SO IIS 011 1( ’nil l ’1l l  [1(’ III (Ilft lllil’/jlll<lll [ol(><~l>
. .

(Ill, l[(,\\,v(l,il  if,(ll(litl,(v((,

Iliy,ll(r Iot(’st VOIIIIII(S;II( l)(hsilll(atl(l lIdv(’l I(YIII Icl)l:lt((ll)’  t(I)OIl((l  (ot t(IIIl)(I;  It(’(();Isl:Il r+lill

(01(s1s ill Ilii),ll(’1 I;l(il(i(l(h [? NJ. ““ “,lIt I((,  Ilt(, ttlll~t’(’,\si\’(’ ttI<IIIJI(  Ilo(l(lljl;litl  lot(~slh  (01(1 I(liitii’(,lj

Slllilll ;Il”($;  ls> (11(’ :Iv(’liIp,(L :Il)(Jv( p, I(~IIt I(l I)iolilil:)h \\(i}’,ll((i l)) llII; l(i I(ov(II((l  lJ~(iI(lI hl)((i(hiti

llo\v(’v(’1”(  ’xl)(’(’[(’(1  to 1)(’ 111(1(”11 lo\\’f’l. 11( ’l)oll (’(1 il\’(’1+1’’,(’  I)ol(tllial  Ili(ltllilsh \’illll(’S fol Iol’(’hl ill”(iils

ivitllolll Illllllilll it~il)il(t  ill (Iol)i(;ll ;\si;  l al( .l?~ J)l lp,/ltt 2 I(JI Ilt(ji:,[  lo\\ ’l; tlt(l, ~;~) 1.’) li[:/lll Y ~ol”

lo\Vlilll(l  S(’ilS(lllil I  :111(1 M ky,/111 2 101 dly s(’il}(lJl:ll  {y])% [w].

3 .  l’rc{liclr(l  v(~].slls  aci II:Il l)io]llass i]] t(]IIj I(’I:Itc, ;III(l I) OI(S:I1  forests

I I I  tllr (’01(’s1 sit(vi [IottI AliIsk; I, l)(lli(’ illl(l 1;111(1(’S. \$’(’ (’?[l; !(l {’(1 111(’ Iil(lill” J“(’SJ)OIIS($ OI’1 1 1 ( ”

Iol(’sl Iiolll ])ol)’p,(lll;  ll ill”(’il S \Vli(’1(’ f~,l(l(lll(l  {l”(l  (11 ilholllliltioll” llil~l 11(,(11 (’(111 (’(’((’(1 [l-l]. ltil(l ill”

l)il(”liS(’il  ll(’1” \!’21S [11( ’)1 ])l(J1l (’(1 i]’ ;: llitl(ti(~ll  (II I)iollliis;;  :111(I I(y,l(hhiotl (I II\(,s \\(I(  (I(riv  ((l 10

l~r((li((  I)ic)tli:lfis  110111 III(I rd(lal. ‘[’11(’  1(’p,t(’;sioil  (11 I\ ’(v;  ;11( :( ’((111(1 01(1(’ I I)(llj’f[of(li:tlh  it{ Iil(lill”

I)il(’li$(’illt  (’1”, 0“. ‘1“(’liltlll~, 111(’ Ililtlll ill lo~,illlllllll  ()[ tll(’  I)lolllilc,>. /,fjf/(/)),loo~,\  ill (111,01 Ioa

V(’(’l(lt c(lttlitit[ittp, Oj’llr, 0)’111 :111(1 0~,1,, al!  ~xJ)J(+(’ii ill (111. Silllil:lt l(,y,l(  ssiotls\\ (t(,(l(ti\((I  to



1( ’1;11{’ I)i(llllilss to 0~~~: (Iip,llt-(il((ll;it t((~i\((l:~ll(  lllills ltliti((l),(ll  (oil l’(xtol c(jlllailiillp,  O;(),

(lip,ll[  -( ’it(lllill”  l”(((’iV(’(1 ;111(! l(jl-(il( lll~lllt:l  ll~lllitt((l  );lll(l ~j’:,~. l’l(xli(t((l l)iolllilSS l(\’(Isl’rollt

111(’ lil(lill” (Iillil \i’(’1”(’ 111( ’11 (’olll])ill”(}(l  to il(’tllill I)iotllii;s 1( ’V(’1}. )\ll  (’11’01 \’\’ils Colll])lll (’(1 :1< tll(’

11”ilV(’I’ilp, (’ il )ho 111(’ (Ilfl”(’I’(ill (’(’ 11( ’l\ f’(’( ’11 1)1(’(11( 1(’~1 ~111(1 il(”l  lfill l)jf)lllil~~, (x1)I(,s:;(,(I ill I)(,l((,lit olil(”tllill

l)i(~l]lash. ‘1’llih (11()] II I(I:Isllr(v;  111(  (I(p,t(c 01’ s])t(’:1(1  lI(t\:((III 111(1  l~oiills I]s(wl  ill 111( l(j~,r(hhi(ltl

IatI  iI ysis aII(l  111(, I)oitlls ol)tdill(xl f[olt) a 1)( ’51 Jit ol”lli(” (I;ll;l (; I’;II)I(’  l). \lf(’ fill(l tliis Jll(’il S\ll”(’

tII(Il(’ l(ll)l(~s(~lll:l(il’(’  01 tlI(’ (1(’f,l(w ()( (,oll[i(l(ll((” {11:11 (’/111  1){’ I)lil(  (’(1 ill tll(’ I“?l(lill” (%lilllili(’s of

I)i[)lll;lss II I;III, Ior illhtilll(c, tll( (()(lli(i(’llt  of(l(t(ltllili:lliotl.” l). \~,lli(ll  i s  llS(lilll S [’,1 (’:11 (’1” 111;!11

9 0  ‘x (’1’ill)l(’  l ) .

1“01 tll(’ l,illl(l(% Iol($t, tll(” il~(’lil[’,oi llj>,olll  l(’(’ll’ol ill I)iotll:],:li:  ;ll)(  1111 ll(Xill I)(lIll Iitl(illall(l

(“ii’(’lllill” l)olilli7illio11.” l{(s(ll[s(]l)l;lill((l  \fitlI I l l  I - ,  ll\ ,:111(1 \“\’-l~(jl;lliz:l{iotl  collll)ill((l  ;il(ollly

slip,lllly 1)( ’1 ((’1 IIlilll 1110s(” ol)laill(~(l  uhillj’,  ll\’-l) ol:ll”i71t  loll” ;Iloll(’.

I“ol”tll(”  I)llli(’  ~~lliv(lsity l’(ll(’S[, {11(  ’(’1101 l;ll(s;ll(llipll(l 111:111 lllo:l(’c  ~l)lilill(’(l  Iol[ll(”  I,; lti(l(’\

Iol”(’st  . ‘1’llisl(wllll \\'ilS(`X  l)(`(t('(ll )(`("tll  lS('tll()} lilll(lSil l(`l(`Shll ()lll(j~,(`ll(' ()Il!, 1101 211\\;~)’s(lolllill:il(~(l

I)y ;] sitlp,l((  l((slj((i(s,  “ “illl(l ()( 11111 (”11 IIlf},ll (’l I)lolllil $<. l)itl(:lt :ill(l (il(’lll;  llllolilli7:ltioll Syi(’1(1”

I ,(X((II)[  lo] t\\os[tlll(is(lll(J\\sittlil;ll l)l(xli(”((~(l  l)iolllil SS I< ’\’(’ S I)iollt;lh:)  \\ ’11(’ 1(’ (’il’(’  lllill”-  ])(llill”i  Z(’(1

sip,ll;  lls (}v(~l(’f;tilll:ll(’ tll(~ \v(I()(lj’  l)i(jlll:l~s. 111 tlI[js(’l\f’\lStilll(l:,  (11( I)[)l;]lilll(tli(  l)llil  S(’ (Iiflil(’11((

((~1 l)llas(~ (Iifli’wll(c, 1)(’t\i,(’(’tI  1111-  :111(:1  \}\7 l)(Jlilli7211ioll) i: ;ll[”’ [’,1~’:)1(’l tll;lll ~ll:lt 1( ’( ’01”(1(’(1 ill

ll(~i{’,lll)olill~, st:lll(ls  of silllildl l)iolll:l~:~,  ~111( I  0)’(/{ i s  s(’\’(’lal  (l]] I:ll\’,(’l. \\ ’(’ l)(li(v(  lllfw(’ l\io

Still 1(1 S ill’(~ Illol’(> ol)(~ll illl(l 11101’(1 Sl)ill>,  (’ (Ililll  111(’ [I(i},lll)olitlj’l  sl:III (IS. Ah \\ ’(’ Sllilll S(’(’ Iilt(’1 011,

t h i s  hitll;ltiotl l_tl\’ot”s (111111  <-p,l(!llll(l  S(”illt(’l’ill{’l illl(la(liolfs,  \\lli(lt  ji(’1(1 l:llp,(’  I)olillilll(’lli(”  ])llil S(’

(li[l”(~l(’ll((w,  ill(’I’(’il S~ Oj’:l{ itll(l yicl(l 1(1 illl ()\(’1(’hiitil;lli()ll of (01( ’:1( Iliolllilsb.

I“ol” l!(!l’l l’’, ol”l”ol”l”ilt(’S”  ~(11”111(’,1111~’ l!)!~;{(l;ll;l  ill(’iill(]llt 20 1[1;10 ‘I’[)ft ll(’; l(’tll:ll \“illll(’h,  :Ip,ilill

llip,ll(~t  llIii II tllil( f’ol III( llal I(l(Vl  (OM*(. 11 \\’iI>, (’Xll~’(’i(’(1 ~llill ill IIiI(IiIiIl roI(~sis  111(,  rot ri(,val

()(’ fot(’st l)iolllilSS \!’olll(l I)v lIloit” (li~li(l]lt 11(’(’dll~(’  1 II(’  hi); 11 iill \’flliill)ililJ’ itl lIC’(’ 11( ’ip,lll, ?Ip,(’,

(l(~tlsi  (y,  (Ii:llll(,[(’1  all(l  s})(xi(’s  is 11101( l) I(It IO IIt Icc(l \Yilllill  (~a(li fliill(i. [J Sill} ;S(’V(’l  ill  ])ol; ltizaiiolls”



top,(’111(’t,illst(,:l(l  olill(l(’j) (\tl(l(’llt ly, illll)l[)\(’slll(” t(:llll:s  if ’,llili(:]llil>. \~’(I:+lIl)s(,(lll(JtItl~’  (~x;lll)ill(d

tlI(* sliIII(ls \vitll tll(’ I;llp,rst  (’1101s lit (’il(”lllill  I)(ll:lliYJlli(I1l. ‘1’11(’ l}iolllilSh  1( ’V(’I 01:11 (1( ’1” S1;III(IS

ill 1!)!):{ i s  ill\\ ’il~S ov(’[(’siil]l;lt(’tl, ($VI’11  :It Iill(’ill” })ol;llil.;]tioll:.” llo\\(’\ ’(’l tllos(’ al(l( ’1” Siilll(ls  IIa(l

1)( ’(’11 S(’V(’I’C1}’  (lillllil~,(’(1 ill 199 Y2111(1 all 11(’(’S  \f(lc(itll(l 1)101 ;(’11 01 I,ylllp,oli tll(’p,lo(ill (l. 111 t\\ro

,.
Il l  IX ( ’ ( l  Slilll(l S ()[ \Vlllt(’ S1)1’11(”(, illl(l l); llSillll ])[)1)1 ill ll(’(>h, I_ol’(’ht l)lolll~i L,S \\i I< :tlsoo\’(t(~stitll:lt(~(l” a l

(it(”lll;lt l)(Jlil l”i7iltio11. ‘I’l I(w’ two stal I(ls \v(Jl(  (ll:lt;i(l(~ti7(~(l  II) ;I I)ol:ilitll(lti( l)llil S(’ (lifl(wtl((~

of ;11)011( 70 10 !)1” ilt 1)-1)1111(1, sip,lli[i(all(ly lill’~,(’l II I; III IIlilt ol)S(’l\”($(l itl 0111(  ’1” l’(11’(’St Siiill(l S 0 1

sjtllil;ll  I)iollli]ks. \V(’ visitml 011(” 01” lIIIWL S(;lll(ls ill 1991 illl(l  I’01111(1 Illal  I)ills;]l]l  I)ol)lar  tl(’(s

if ’(’t(’  rot 1(’tt, it’it  It l’(~1}’  U’(*1 lJ(~(* 1 t IJIIlif), sll(}ll{~,  (1(,111)1(  1)()( 111(”(  illt{lil(lioll S lJ(’t\\’(”(’11 111(’ SoilIi(’(l

11( ’(’ ll’(lllli S illl(l [II(’ p,l’()(111(1 lil~(’1: ])I(II):II)IJ” (’xl)laitl 111(’ lillf,,(’ I)ol;]lit)l(lli( J)llil\(’  (Ii[l’(r(ll((s

r(x(II(l(~(l ill t  II(W s[iIII(ls.

‘1’11(’ (’tt[)r ill I)r((li(t(xl I)iolllilss  i s  v(’ty I;ilp,( at (il((ll:lt l)ol; lti/,; llio]i” otI M:ly :{,  19!)1,  ivlf(’ti

111(’ (Ioc](lj)l;lill  li~l($sts  \V(’1(’ (100( 1((1” (’1’ill)l(’  l ) .  ‘1’11(’cl[ol i s  lo\v(’1 01! Nlaj’  (;,011(( III( fol(’st i s  110

1011[’,(’1”  [100( 1( ’(1,” II(tw(wt) N!lay 3 ,  1{)$~1 :111(1 ,!111) ?1, 19{)3,  {II(  IIol;llittl(lli( ljli;ls(’  (Ii fl”(’i(ll(c  of

llliltlll”(’ wllit(’ sl)lll(’(’ 2111(1 IJ211S;1111 I)(ll)ltil St2111(l S ill 111( fl(~()(ll)l:iills (1( ’( ’1 ’( ’;1S(’(1 [10111  :Il)ollt 100’”  (Ill

tlV(’l”ilp,(’  10 ;111 il\’(’l’ilp,(’  01 ?Il)(l{lt [)l[’. A S  \i’( bllilll  S(’(’ 11(,X1, 1:11 [’,(’ I)ol:llil[l(lli( ])llilb(’  (Iifl”(’r(,ll((s

(’2111 S(’(1 1))’ (’1111 ;111(’(’(1 ll’llll li-p,l”ollll(l  s(all(~lill[), jricl(l  I:ll”g’,(’ V;ll(l(’h  (~1 111(’ l“il(lill l)tl(”liS(’iltt  (’l i l l  1{1{-

])olill”iy,illioll,” \vlli(ll g(’tlcrally  ](%lllts ill :111  ()\c’1(’htitll:lli()ll  (If [“01(’s1 I)i(jlllass.

1“01 :17filll (ltllilll J’ sylllttl(lli(, Ila{lll:ll, (li~ilil)llt(’(1  talp,(’t}. \\lli(ll  ih 111(’ (’ii S(’ of 1[10s1 fc)l’csls,

JV(’ lll;]~ ilShlllll(’  111;11 tll(’ (olll})OJl(  ’llt}j(lftll  C” ‘j(’ili  l(l”ill< ’,lll; lllix ,Yl)))  :111(1 ,5’lJ\J 21S \V(’11 :1S ,$\, \, illl(l

,s//\ :ll”(’ll ll(”ol”l”(’lill  ({l,: )ll(l ,$)/\ : ,f’\,j/  ~Jlo), ‘I’l I(; I\(tiip,(’(l(I:h ))lo(lll(tsilt (il((ll  iil])ol  iil”izj;ltic)li

ill”(’  t 11( ’11 sirrijjlifi (’(1 as

II- (/);,,,,, R 180’” :111(1  ,$]/// ;111(!  ,$I\ ill”(’ Iii:’,llly (’(~1 l’(’1?l{  (’(1 ;111(1 11( ’; IIIJ’ (’(]ll ill itl IIldp,tlilll(lc,  \\ ’(’
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(YII(ms, c(jIIskl(~IIl \\’jtli  tll(~ir low IJiolllass. ‘I’illl Cl ff’?/ll(?’;’//?Jl  lol’(hlh i  I I  (l Al”li p,l’C(’11 ;1!1(1 ;1 ~oll~

of f~(c)v])i(l f’or(w( i I I  lig;lll(’r p,Iw’11 a  I(’ f’ul 111(1 alvay  fI(If II 1 II(I ri}’(1, ‘1’liillsilioli  10 1:111( ’1’ lil(wii(

fol(’st S ,  Cllalii(t (riy,((l I)y 1“~(’?l,s ?171.$;/Ji(l(l (Mel ;I(’ii(’) i! 11(1 ~~((1(”(  /(1 ()(/(  )/’(1/(1 flll( I?’(l(”((l(j, a])]~(’ill’

li~lli p, I(xtI-w(l (1011 (’(1. ‘1’ II(IIv, llIC Yoililtioli” (IlilI( ])r(vjo(is lJII;IS(F i s  (Iitllillisllitlp;  alI(l tlI(I (0101

s(~l)aralioll i s  lIIor(” (lill”lis(’. III IIIC Ioj) ]Jortiotl  of’tl I( hc(III(, III( IIi)liIII(l aII(l Ilill fowsts l)(It\\’(Y~II

{ II(I  l{io M:IIIII :111(1 t II(I  AII(Ics al)l)c~lt  [() ltilv(’ :1 ltiy,lt(r (ottIIK)II(IIi 01 (all (l(~(i(lllolls I]((w (c(~lor((l

g,t(J(IIi-y(llol\I) tll:lti llir Jloo(ll)laill”  JOI(W[:} (Colo, ((l” p,l(’,, ) I)cl \\’(Kll [ II(I 10MI(I. l{io A’la IIII aIId 111{1

Ilill ill’(’<1  ill tll(’ I)oltolll” of 111(’ S(”(’11(’. ‘1’llib vfl’(’(t  Hlay llo\!’(’\’(1  I)(J ( ’ i l l I S ( ’ ( l  l)y (Iiflct(ll((’s  ill

jll(i(l(~ll((~  :It I,p,l(, of III(J 1:1(1:11 jlllllllillati(lll  (lldtlp,illp,  f[(IIIj al)olll :;() 1( I !)!)<’. 111 llI(J IIill awa  10 tlI(I

I)ot  [0111 (J I  tll(’ sc(’l Ic, Iep,ulat ltills of 30-!)()  II) (l(vatioll  yi(l(l iI })I(JIIOIIII(((I  t(’xtu I:il ]Ilo(llllatioll

of illc SAI{ sip,  tlal,

111 C()]lt  l’il St, 111(’  1 , -  ?Itl(l (~l)illl(l (!1011(1(” (1(’(oltll)ositiolls ( l’iy,. II) all(l 1 ( ’ )  sllo\v  Illu(’11 I(WS

s(’l)ar;ll)ilily ill scalt(’titl~ 1)(’llavjot 1)( ’t\v(wlI Illiijor \(’p,(’taiioll  {Jl)(,b. ‘1’llis  r(sult III:Iy  I)(’ iil -

ltil)lltwl  loll l(’1:llp, (’1’]  )( ’Jl(’lli]ljo]l” of l’-l)all(l  :)ip,tl;\ls\\llj(ll  z\l(211)l(toilll(l;ict \\jtll  Sill) -( ’ i l l l o l ) y

St 1’(1(’1 Ill’(’s. ‘1’11(1 Ilip;li(lr fr(’(111(’tl(y si~lltilsal( Ii[llit(’(1 toiltt(’(;l(li(jllh ill Ilt(llj)j)(r calloj~yof{ll(

fol’(’sls,lv ll(’1”(” (Iisiill(liolls 1)(’tw(l’11  ]Il:ij(]l \(~;(4atioll tyl)CS ill( 1(}~ ill)] );ll(’llt. ‘1’11(’ 1)1(1(’ toll(JOr

[11(’ (;-l) illl(l (l(~c(~t]ll)ositjotl”  jllll S1l’ilt(’S  Ill:lt (’-l) illl(l  la(liI1’  1“(’1111”11:$  (olltaill a IIlixlllrc of Vol(llll(”

S(’illtol’illf, fr(jlll tll(> lIJ)])(’I I)riill(ll(’s all(l sillp,lc  l)ollli(”(’ ]cfl(’(liolls 11(1111 III(’ 10]) ol’tll(” Callo])y.

A s  III(, ~’I(Yl(I(III(y is  IwIII(wI, 111(’ (0107 lolI(” 01 111(’ 1“01(s1 1)(’(0111(’-  11101(” ycll(nv, jll(li(atitl~,  illl

illuwasiil~ sip;lli[icailc(~  cJft II II Ili-p,IOIIIIIl scaltclilip,.

‘1’11(’ L’(’g(’liitioll t~J)(’S of (Ild Milllll ~1”(’:1 (Ilp,. ? )  (olllaill il iji(l(~  ratlp,(’ of fo](’st VOIIIIII(J.

\f~(I (l(I1(IOIKYI  all (llll)jlical 1(’laijollsllil) 1)(’l\vr(lI folrst l)io]llilSs  aiI(l  Iii(liil  l)aclis(att  (’1 fol”tllis

a r e a  1( I gcttevatr  ;I 111:1]) o f  fotw<t  I)iolll:]ss. AI 11)( lo\V  I)io]ll:lss ](v(Is ( <  10 ]ip,/1[12), \v( US(KI

llI(J  r(>~,r(~ssioll curv(~ wllicll w a s  d(~c’lol)(~d 10] AlaslMII f(ll(v+ifi  illl(l Wlli(tl utjliz(,(l 111(’ l’-l)ali(l

11!1-, II\J-, atld \JV-l)olali~ml (lata F,atlI(II(Yl (Iurillp, tllc (It) SP:ILOII (’I’: II)Ic  1 ) .  At tll( Ilip,ll(r

I)io]tlass  l(Iv(~ls,  tlI( ](~~r(wsio]l  cIIl\(I (oll(’(lly s(])arat(’(1 111(’ (Iill(lcllt (Ii Iss(s of I)iolllilss, I)(II

I I



{lll(l(lt(~slittl:)t(~(l f(JI(Ist I)iolllass (Iuil( sip; tliii(:llltly. \4’t II]c)(lifi((l {II(I ](y;wssio]l  I(I ill(’I’(’il S(’  tllc

l)r(’(li(tc(l l)ioi]l;lsh 1(’1’(’ls [( J]l:llpj’l:I(l;ll lI:lckk(altct  \’~:lll(Isall(l  ol)i;lill  a I)(tt(’1’  ilp,l”(’(’111(’llt  \vitll

ol]t g, M)(IIi(l  (~stittlalcs.

At(jiis \YII(JI( tlI(I IOI(ISI l)i(~l]~aw  l)rdi(tc(l fIOItI  tlI(I I; I(l; II (’X(”(’(’(IS :;(I l{\/1112  ((ltll’li  ~)1”(’(’11)

(()[1(’s1)()]1(1  10 111(’ llliltlll”(’ floodj~l:litl”  fol(%l:, (C(do]”o(l }(’lI(JJ!’ ill l’i~,. la), :111(1  \vll(’1(’  IV(K)(IY

l)io]ttws;s jtl(lu)(l (’xl)((l(’(1 to I)(’ ilI(lalp,csl (1’i~. ‘ 2 ) .  ‘1111( fol(sl ~lool” itl 111(’  i]llap;(wl  1)1’(lil(ll(’?lf

for(wis w a s  (ltj iI( III(I tittt(: of tll( AI I{SAI{ oir(][li~,llt (tll( (lJy h(;~wll (J II(IS ill S(,l)t(’tllt)(~r),

so tllo (’ill Iall(’u(l I’il(lill’ sigtiatlirr ()(” 111(%(’ S1;111(1S al 1111 -])(lliilizitlioll ih 1101 (’<111 S(’(1 1)~ M’(’1l (’1”

gt’ollll(l  li\~(’1’S  1)11( 111(~1’b lili(’1~ I)y t;lll 1[’(’(’ tjl’lltlliS ofl; ll’&(” (Iidtllcl (t. lk)I(st l)i(jfl[:lssisl(][f(>titt

IJ:lltll  fot(’sls(p,lv(tl),\\lli(ll  ?ll(’S1lllO1lll  (1((1 l))’ l)l'()<l(ll('il  rf()l'(`hl:)  ()lllip,llCil  )i()llliiSS( (lill"lip,l"('('ll).

01(1 11)( ’illl(l(’l’S,  S(’ill(’(1 ()(1’l)~fl(%lll)’  (Irj)osit((l sr(litll(]lt  ?111(1  Sll(}\’,’i  n/, il$OXl)()\Vl;  lli(’S ((! OCll:l\)

\viill oj)(III \vat(Il  aw ]II:I])])C(l a s  a r e a s  (Il”]Io  I)it)ltlass  (I)lil(’li). lJ()\v Ili[)tllass (l)]()\\’11)  is  (~stitlialc(l

alolIJ:  111(’ l(~llllilli of (~()(’llilS,  llavillf~,  illl (’allj”  su((wsi(~tl ofs(’(lpl(’s.  f’,ltls~~h :111(1  sil l ’ l l l)s ((’st)(’(”ially

A7/~)(Jt/{/  /(,s.s~//(/~/r/ii  (Allllotl:i((J:lr)  ). J\lli(ll :i~(()((ilsi()]  liill~ilii(](lll  I)Y }1 t:Ill stii]l(l  of l/(/i(()]/i(/

())7’s(’(///(/1/.s (IVlllsacwlc)  \!’~tll slip,llily  1:11’ {:(’]’ l)il)lllil SS ({)X1)OW ;!1 (’(’111($1 ]if;lll of(lI(” s((~lIII, p, I(wlI).

I l l  111(’ (Ixl)all(litl:,  111( ’iill(l(’1”  I()()JJ, it! tll(l (Tltl(’r 1o11 (11 tll(’ i}lli)f’,(’.  1!1;11 ]millls (lo\l’Jl  lo\ Vill’(lS tll(’

lo\v(I  l) OI(lCI.  ()~111( r i v e r ,  tlI( (:IIly s{l(((ssi(l]l c)(’ ril~ariall \’(’p,(’[il~ioll  i s  MTII (Iih(titt  lill; il(’(1 ill

tll(’ I)iolll;lss  II)ill). I’(ll(sls(l(((’ssioll  statlsfloI  II tlIvl)caclI \iilll slI[)tl,III(II-:1:$(1 slall(lsoffas[-

gro~villp, ‘/kS<WI;CI slIIIIl)s, followc(l” l)J (;?y?i~~iv?)) stiIII(ls ((i I I I  ill Il(ip,llt) Ivilll Iligll(r I)io]tlass

((li]tlil)lol~l]). A(lji\((llt~l(ol(l~] s(](cc~sic)ll+llst:l g(:.(~f 'lk.~~{l)i(l-~i:  (jil(~i~l]ll(l(  1-12111 illll(i~llt)

(Iip,llt l)M)\vII),aII(l IIIIM ~;?/llt9it17il (Y(I1ow). (~ollliilllill~ illlall(l, tolvar(ls III(J 101) or ttl(’ sc(lle,

al(’ (l(~(i(li]olls 1( ’illl(’SS  tw(w sj)cci(~s  ]llix(~(l  v:illl ~j’(c~”(~j~i(l  (lo ?[; ITI) al)ovc  a  L 111-i all 1111( 1( ’tstory

of” ~jyll{?jvtjl,  ‘1’ltis  bmsl a})jmah 1)1~)(’~t”(l”ll  j!] lip,. I(I, :111(1 (011( $S])011(1S”  10 il Iligller l)iollliiSs

Iuvcl. A  II]osi]i(of s(llli-(l((i(l[ lo(t: flcm(lj}l;]iti f(~wsl (;lo-l\!j III) }Lli[ll  IIip,llcl  ])w(li(l((] I)io]tlass

lollo\vs. ” ‘1’llis  ty[)(’ol’(’lcatly  ZOIIC(l  :11111  Iligllly ])u)(l(l(ti\r(  l’il);lliilll k,l(’st s(lc(vssiotti  \ilI(’1(’(Iacli

slii~(~  J(~a(lI(vi a ~wat(’t  al)solllt{’ 11( ’ip,llt  t.l Ial I tlI(’ })l(vious CJll(’, i s  (llill”ii( l(’l”iSti(’ (~f’ this :ll”Cii  illl(l



(:lt I I)(’ i(l(’tltifi(’(1 a t  lIlally lo(’iltiolls” al(JII~ tlI(I l’iv(’l’ irl IY8. 1 ( 1 .  1’01 itlstallw, 10 tllc ri~llt of

tlI(I 1)1(’violls t])(Iat 1(1(,  t, CI’~/?l(’?”ill?)l  ;Ill(l S(’~tl(’l(}(l  ‘lt<~4’f17’i(( (1(1 IY I l l )  011 tll~ ( 1 ] ) ]  )(’1” l)dllli, :111(1

(i:fl)l~riu))l  (!) III) with SC; II IVIWI I(T21(I(Iss  itws (2!)  111)(111 tlic 10V’CI l)~l!lli  :11”(’  (’0101 (’(1” lip,lll l)l”())i’11

:)1)(1  J’(’llow  ilS ill(’y j]l(l(wl C()]’1’(%j)()ll(l  lo itll(~ltll(~(liat( I.allp,($ oflo\f’” l)io~tlass O f  :Il)olll 4 lig/1112.

‘1’11(, (’xl(’]lsiv(’ Stilll(ls of ~~{(?(~~)i{lfol’(’st 11(’X1 (0111 (’S(” (’olr(’(’tly :1})1)(’al as ill’(’il SC) fjllt Cl’111(’(liill(’

I)ic)ttiass  (y(ll(J\v).

I I I  tlio llill-alcas  al tlIc l)otlolII” of l’ig,. 1 ( 1 ,  ilI(’ sl)ati:ll Y;lli;lljili{y ill ra(lar l)il(liS(’tltt  (’l’ js

Colltl’oll( ’(1 I)y S(ll’fa(”(’  i(qm~l’al)lly  all(l  ~ol”w;l l)iolllass  i s  II(I{ cotl((lly I(Il)l(Is(ItI t(I(l. ‘1’JI(IIv,  a

(Iip;ital (’l(~vatioll  ]11()(1(,1 of tllc 1(’ttilitl js II(w(I(,(I  to (011(’((  III(’ (I;ita (’Ioltl  toljop,r:ll)l  ly-i?l(l(l(  (’(1”

(.alil)raliotl (’1”101’s, all(l to wlli(’\’(’ J’ol(’,st  l)iotll;lss as i] fl]t](iiotl ()[ 111( ill(i(l(]l(( illl~,l(’,

5. Collclllsiolls

A  collllmrisoll” o f  l;l(l:l]-cl(li~((l (Islilllat(s of fowt llio]lli\sS tti[ll (wlil]lat(w ol)taitl(xl i’ro]ll

Iotx’st  illv(llloty all(l alloll](’l]i( (xlllilii(][ls ill tlII(YI 1(’s1 sit(s ()[ 1(1111)(’Iat( aII(l I)OI(,;II (’(JI(’sIs

snow’s tll;lt tll(~ il\>(~l.il~,($ al)solllt(~ (’1101 ill ]~t(~(li(t(, (l l~iolllash ih ;II)(III( 1 0  to 30 (x ()(” 111{ actual

l)iolll;  lss, (l(l) (ll(litl~,  oil” tll(~collll)lexity  oftl  I(for(st.” ‘1’II(Isc (TIIOI I;lt(h,ol)t;lill(’(1  Ilsitlp, Iill(avly

])ol;lriz(,(l Sigllills, jtlcr(lils(’  si~,ltifi(illltly \\ ’11( ’11 (’il(”(l l;tl-])olilliy  (’(1 Si~,ltill  S :]1(’ 11,s(’(1. (~())t]l)il]iltg

Ill I-, ll\J-, :ill(l\r \'-l)()l ;\liz21ti()]ls;  il:()J)]()l'i(l(:) l)(tlc](st  itllilt(>ol’li) test l)io]llilSSt ll:ltll ]Sillg,ll\J-

l)oliiriziitiotl” alolI(’. ‘1’11(1 illvcrsioll  t((lltliq(l( tls(xl  IICJC i s  wl;ili\’(1~ sll:li~llt~()]\v;ll(l.  I t  i s  I)as(xl

011 a ]ill(~ill)(~p,lcssiotl  t,llal,  jgtlolv:+bll(l(tlllal  (li(l’(~t(~ll(~w l}ct\v((fl Il(x,sl)(xi(vi  illl(l jsolJtillli7,(~(l  for

l(jtxIst(I(l  :il(:isil]l;]~(:lt  al)olIl 4!)” itl(i(l{]l(v;ltlpJ(. ‘1’11(’1(’  ill(’ ;,1S()  I;llp,(’ 1111(  ’( ’ltilillti  (’s ahho(ialwl

u’itll p;roLIfI(l ]1](’;ls(ll(’111(’llts 0 {  fowbt Iljoltlass ill IIat  IIral wosjrhl(JIIIs. I t  is cxl)cctml  tlIat tlIcsc

(+littla((w colIld Iw jltl])rov(d  sip,lli(i(allt]y l)y j]l(lll(litlp,  ill(i(l(’11(( ;IIIp,lc cfl’(”cts,  (1(’[~c[I(l(ItIw  011

11(  ’(’ slw(i(~s,  illllll(l:ltio]l  :! 11(1 s o i l  1)1’cq)(’rty  jllf’ol’t  l]i]li(~ll ,  illl(l  Slllfil(”(’  toj)of!,l”ilj)l  l~.” I l l  il”OJ)iCill

Iol’(’sts,  tll(’ (’Xillll])16  oftll(” Mallll f(jl(st ill[lst]at(w IIlat loll{~,(r  i’~;lv(’l(llp,(ll itllap,i]lp,  ra(lals call

1)(’(’olllc  \’(’l’y  (Is(’1’111  [01 jllii])])illp;~ol(:il, Iyj)(s jll tlol)ical  ill”(’;l<, \vl I(l($ sul)stalll  ial  1)( ’lo\\’-(illIoJ)J”

l)i()]i12iss  (lifl'(`le]l( (`s(; i]lll()tl)((  lcliv(J(l  f’lolII  tll(’tol)for(+t”  cal I()])y l)ro])rrti(w , all(l  1“(’lllot(” S(’llsol”s



(~1)(’r;]till~  at ol)tic;  ll lvav(Il(’l  I~tl Is arc  iTII])(J(l(I(l  I)y a l)(~rsisl(>llt  (1011(1  ((Ik’(Jl. llllil~illp,  l’il(lill’S :IIS(J

l)rrfolltl  1)( ’tt(’r tllilll (’X])  (Ict(’(1  a s  10(IIS  for (I+tiliiati]lp,  W’(o(ly I)i(ltrliiss i]l trolji(al folvsts. ‘1’11(’

Ivorl(llvi(l(” 11(’(’d  [01” lill”~(’ S(’ill(’, ul)(latc(l  l)iolII;iss (~sti]llatcs,  il(’lli(’V(’(1 Jvilll ;I ullifo]~l]ly aj)l)lic(l

]tl(~tl]()(l,.  jllstifics  :] IIIOrr  ill-dv])(ll (~xj)loriitio]l  oflcIII~ \IJavele]Ip,  (l I illl:lp,illp; ]a(l:lt ;llJ1)li(:  itiottsf(]]

tl’()[)i(’ill  l“ol’(%t  S ;Ilvctltorics.

Ac){I~(IwlcclgcIIIc:  I~ls ‘1’IIc aIItlIOIs  WOUI(I lik( to tlliil]li JOIIII  ‘1’(II)()]RII, SIIaIOII IIillitlgs,

lll’1l  (’(’  (:llilplll all  “ “’,  :111(I Vlvldll:l llol”ll~l-  1{()(11’lp,(l(’x  for 11(’11) itl p,(’tlillp,  tlI(, :) IOUII(] t]l]t]l (];It,:I  ill

l’(’l”ll ;rl’llllj’ l,(’’l’oilll f()ll)](lvi(lill ~lll('p, l()llll(itl lltll(lal:\f( )ltll(  ̀ lfilll(l( \sf(Jl( st;l`Jl'i (li:lsisC llk('f()l'

l)]oli(lill~tll(~tolltl(l” tr(]l,ll(lalafo] 111(>1)111{(  [l]lil(]sityl’(~](}l; :111(I Jrll’ Iil(’ill (’or (wt[lltl(’]lts OJI

ill(’]l]:]llt]s(lij)l. ‘I’llis \$’ollil$ ’;]scalli(’(lollt” al Ilictl(’t  l’]ol)lllsi(lll lj;il)(~l:lto ty,(l:ilif(j ]tli; illlstit(ll(~

of ‘Ih’llllolop,y>” II II(I(JI  coIIt  Iact  with tll(, National  A(’to]lallti(s :111(I SI)acr  A(lltlitlistl:ltioll.
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l’igl]rc 1 .  l“;ilsc’{ olol(()]r ]])cjsit~s()l:l” loklll x 101  {111 l“;l(liil’  illlil~,(’oftll(” h4allll National l)alk

h’otcst,  ill so(llll-(’+is((’111 l’(Iru. AI I{ SA1{ is flyi]l~, fioll) l(Ifl t o  lip,lll, illlltllillatill~  111(’ Sl)l”fil(’(’

frOIII  tlIvto]). Sj)alial ](solliti(]]list~l)c)[]t 1 5 1 1 1 0 1 1  tlI(g  I(.)uII(l. (; I), (l)) aII(l ((); Il(tlI(lvs(lltsc)f
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sc:itt(’ritl~ is (wlow(l gr(wtl, (;ololl)l ip,lltll(’ ssisl)lo l)(Jtti(~]i:ll t(Jlll(i tll(’llsit yoflllc ]z](l:ll(’(lic)(~s
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dIId  l{io l)illquitla (c]llvrill~  llio hlat Iu fIOIII tl)c to])) a])])(’at ilS (1:11’li fC’:ltlll’CS. ((1) i s  a  111211) of

for(%t l)iottt:lss  I)rtw(+(’11 ( )  slid ~l(:dl{’1’  tllall ;10 kgI,/l]l) for tlI:Ii sdll I(’  ill’(’it ali(l ol)laillr(l using a
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~lo\\’ill~st  ;lll(lsof t~?l~l(7i~ (~rl;lll  (l” Tlk,~,s(/Ti(/t ttc(IvQtItl  IiIlly](])l:I((I(l  I)y ~’crro]Ji(I, Al)aII(loJI(I(l IIigll

Ii\ ’(’t l)(I(Is  tl~:ly tu]tl into ]~allll  (I(llilitlat(’(1  at(’;is (A~; IIjalcs) \viill SC; IN III:I Ily varyitlp; (IcP,I(( o f

st;lll(lill~ \vat(Irs. 011 ulldistullm] ;lI”(’il  S,il ]Il(mai(l’o]mt (1(’v(lol)s  \\lli(ll \vill (IY(IIIllla Ily 1)( ’(011)(’

a ]tlat.(iw (Ioc)(ll)laitl f(IIxwt  after a J ()() 10 200” Ycals. 011 ;I(lj:I((IIIl IIills, tll(fo](sl isllll(list~lll)(’(1,

I)llt IOIi’(’l  ]Illtri(llt availal)ility  ?111(1  t(’llI])()]i  Il sojl  dloll~,lll (’il(l S(’ III(’ (1( ’v(’lol)]ll(’]lt 01’a SlloI’tCl”

forest  w i t h  SV;ISOII;I1  (l((i(l(]()[lstl(ss. (1 )]awi II fI,s: 1{.  Yitillli(’]lll;ltl]l)
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Mature  Floodplain forest

Disturbed .Mosaic  forest PaIm Aguajal

Mature UpIand Forest

Cecropia  stand Mature Tessaria  stand Gynerium standwith Gynerium  understory with Gynerium  understory


